Introduction: Metaplastic breast carcinomas are a rare, heterogeneous group of breast malignancies characterized by an intrinsically aggressive histology and an unfavorable prognosis. Objective: To determine the clinical and pathological characteristics of metaplastic breast cancers in Tunisian patients, and evaluate their impact on its evolution. Methods: A retrospective study of 44 cases of metaplastic cancers archived during a 26-year period in the Cancer Registry of the Tunisian Center. Results: The frequency of metaplastic cancer was 0.97%. Mean age at diagnosis was 55.4 years (range 26 -84). Average time to diagnosis was 5.5 months. Average clinical tumor size was 4.95 cm (range 1.5 -15). Axillary ipsilateral adenopathy was present at diagnosis in 45.9%. The clinical stages IIB (31.8%) and IIA (22.7%) predominated. Squamous metaplasia was the most common (68%) followed by the heterologous mesenchymal subtype. Ganglionic invasion was histologically proven in 17 cases, of which 77% had only adenocarcinomatous contingents. Absence of hormone receptor expression and HER2 overexpression predominated. Primary surgery was carried out in 95% of cases. Average follow-up was 40 months (range 2 -135). Average overall survival (OS) was 74 months, 63% at 5 years and 60% at 10 years. Average progression free survival (PFS) was 29 months (range 3 -129), 38% at 5 years and 32% at 10 years. Factors significantly influencing OS and PFS were histological lymph node involvement (p = 0.001 and p = 0.002 respectively). Conclusion: Metaplastic breast cancer observed in Tunisian women constitutes a histological type with an unfavorable prognosis whose improvement requires a more adapted therapeutic strategy.
Introduction
Metaplastic breast carcinomas are rare and form a heterogeneous group of tumors characterized by a histological definition associating an adenocarcinomatous component with an epidermoid, sarcomatoid, chondroid or osteoid contingent [1] . The definitions are based on the possible metaplasia of a cell (of controversial, epithelial, myoepithelial, or totipotent reserve origin) into another type of epithelial or mesenchymal cell.
Frequency of metaplastic carcinomas is estimated at less than 1% of all malignant tumor pathology of the breast. These tumors are generally of high grade and have a poorer prognosis than classical ductal carcinomas.
Described for the first time by Huvos et al. in 1973 [2] , they form a separate pathological entity [3] [4] , whose frequency is estimated between 0.25% and 1% of breast cancers [3] [4] .
The purpose of this study was to determine the clinical and pathological characteristics of this type of breast cancer in the Tunisian population, and to assess its impact on further disease evolution. Our research question was: what clinical and histological specificities can be attributed to this uncommon type of breast cancer in our Tunisian patients? And what would be the influence of these properties on its evolutionary prognosis?
Methods
In this study, we retrospectively reviewed and analyzed all cases of breast cancer diagnosed from January 1987 until December 2012, and particularly all cases of metaplastic carcinoma archived during this period in the Cancer Registry of the Tunisian Center.
All patients included in this study had metaplastic breast carcinoma.
Diagnosis is based on the anatomopathological study. It contained low-grade adenosquamous carcinoma, fibromatosis-like metaplastic carcinoma, squamous cell carcinoma, spindle cell carcinoma, metaplastic carcinoma with mesenchymal differentiation, mixed metaplastic carcinoma, and myoepithelial carcinoma (according to the World Health Organisation (WHO) classification of breast tumour 2012).
In practice, different metaplastic aspects are often entangled, and the differences between all these entities are often not very explicit, making these classifications difficult to apply.
So, in our study, we opted for a simplified classification according to the type of metaplasia encountered: squamous cell, spindle cell (expressing cytokeratin) and heterologous mesenchymal cells.
We were able to identify 44 cases. All cases of cancer were treated and followed in the Departments of Gynecology and/or Medical Oncology and Radiotherapy of the Farhat Hached University Hospital in Sousse, Tunisia.
Data were collected from patients' clinical records and pathology reports. In all cases, we specified the age at diagnosis, history of cancer, menopausal status, For the survival analysis, we used data from medical records. Patients lost to follow-up were contacted, and for cases that were not available, we consulted the national register of deaths.
Data entry was done with the Chi2 test on the SPSS computer program version 18.0. For the comparison of variables, it was assumed that the correlation is significant for a probability rate greater than 95% (p < 0.05). Univariate analysis of overall survival and progression free survival was carried out according to different parameters (age, clinical stage, location and certain histological factors).
The survival analysis was performed using the Kaplan-Meier method. The links between the variables and survival were analyzed by log-rank test. The statistical significance was set at 5%.
Results
Forty-four cases of metaplastic carcinoma were found in the records of a total of 4516 breast cancers, or a frequency of 0.97% during the study period.
All metaplastic carcinoma patients were female. The average age at diagnosis was 55.4 years with extremes ranging from 26 to 84 years.
A history of breast cancer in first and second degree parents (mother, sister, daughter, cousin, niece) was noted in 10 patients, but without specifying the histological type.
None of our patients had a personal history of cancer. However, a personal history of benign breast lesions such abscesses (2 cases), fibroadenoma (1 case) and non-proliferative cystic mastopathy (1 case) was found.
The majority of our patients (75%) were multiparous (3rd par and more); most had breastfed their children (86.4% of cases). Nulliparous women accounted for only 11.3% of cases.
Postmenopausal patients accounted for more than half of cases, or 61.4%.
The average time between onset of symptoms and diagnosis was 5.5 months with extremes ranging from 2 weeks to 3 years.
A breast nodule was the main reason for consultation (54.5% of cases).
The tumor affected the left breast in 56.8% and the right one in 43.2%.
The super-external quadrant was the most affected (38.6%), and no case of bilaterality was found.
The average clinical tumor size at the time of diagnosis was 4.95 cm with extremes ranging from 1.5 cm to 15 cm.
For the clinical lymph node status, ipsilateral axillary lymphadenopathy was found at the time of diagnosis in 45.9%.
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Mammography was performed in 68% of cases. Its s appearance was often in favor of malignancy; it was a speculative, poorly limited image with micro-calcifications. In most cases, lesions were classified as ACR4 or ACR5. However, there were images suggestive of benign lesions in three cases, two in favor of phyllode tumor and one in favor of galactocele.
Breast ultrasound was performed in 36.6% of cases; it was often a suspicious heterogeneous hypoechoic lesion with oedematous infiltration of subcutaneous fat.
A complete extension assessment was performed in 88.6% of cases. It revealed metastases from the start in 9% of cases (n = 4: M1). These were bone metastases (2 cases) and liver metastases (2 cases). It was negative in 79.5% of cases (n = 35: M0). Staging was incomplete or unspecified in five patients (Mx).
Concerning the TNM clinical stage, a predominance of stage IIB (31.8%) and stage IIA (22.7%) was noted ( Table 1 ).
The average tumor size was 4.5 cm (range: 1.5 -12 cm).
Histopathological subtypes were varied: squamousmetaplasia (n = 30, 68%), mesenchymal heterologous (n = 9), spindle cell metaplasia (n = 1), and mixed (n = 4).
The majority of cases were SBR III (89%). Tumor necrosis was observed in 63% of lesions, vascular emboli in 23%, and peri-nerve infiltrations were reported in 4% of cases. Intra-ductal component was associated in 40% of cases.
For 31 patients who underwent axillary lymph node dissection, metastases were histologically proven in 17 cases (54%). In 77% of the cases (13/17), only the adenocarcinomatous contingent was observed in the lymph nodes.
Immunohistochemical (IHC) study of estrogen (RO) and progesterone (RP) receptors was performed in 37 cases, and showed no expression of hormone receptors in 92% of, and OR and RP were only expressed in three cases.
Only 26 cases benefited from a HER2 status study, of which 22 (85%) showed no HER2 overexpression (score = 0), and overexpression of HER2 oncoprotein (score = 3) found only in four cases.
As a result, among the cases that benefited from an IHC study of hormone Surgical treatment was proposed in first intention in most of our patients (95% of cases), with lumpectomy in 4 cases (9%), modified radical mastectomy in 28 cases (66%), lumpectomy followed by mastectomy in 3 cases (7%) and simple mastectomy in 7 cases (16%).
Chemotherapy was indicated in 37 patients. Protocols used were: FEC (Epiadriamycin, Endoxan, 5-fluorouracil (5FU)), FAC (5FU, Adriamycin, Endoxan), EMF (Epiadriamycin, Methotrexate, 5FU) and CMF (Methotrexate, Endoxan, 5FU). It was adjuvant in 22 cases (60%), neoadjuvant in 11 cases (30%), neoadjuvant and adjuvant in 4 cases (10%).
Locoregional radiotherapy was used in 21 patients (48%).
Hormone therapy was started in 10 cases (23%). It was prescribed for a curative purpose as an adjunctive indication in nine patients, and palliatively in a patient with stage IIIB breast carcinoma.
Duration of follow-up was from 2 months to 135 months with an average of 40 months. Post-treatment follow-up data were available for 39 patients. Five patients were lost to follow-up.
During follow-up, evolutionary events were observed in 52% of cases (n = 23) Locoregional recurrences were noted in 9 patients undergoing optimal locoregional and systemic treatment. It was a local recurrence at the level of the scar in 7 cases and in the contralateral breast in 2 cases. Over 36% of our patients died (n = 16) ( Table 2 ). The average overall survival (OS) available for 37 patients was 74 months. It was 63% at 5 years and 60% at 10 years.
The average progression free survival (PFS) available for 32 patients was 29 months with extremes ranging from 3 to 129 months. PFS at 5 years and 10 years was 38% and 32% respectively. Table 4 . Factors that significantly influenced OS and PFS were histological lymph node involvement, particularly the pNstage (p = 0.001 and p = 0.002 respectively).

Discussion
Metaplastic carcinoma was reported for the first time more than 40 years ago [2] , and it has been progressively described as a distinct entity of breast cancer [3] . [9] . No cases were found in our series.
These cancers often develop after menopause [1] [5] . This was confirmed in our series, as 61.4% of our patients were menopausal.
Family or personal history of breast cancer is a known risk factor. No published study has reported a history of metaplastic breast cancer. In our series, a history of breast cancer in first-and/or second-degree parents was found in 22.7% of cases, but the histological type was not specified.
In reviewing the literature and our study, no case was bilateral.
Our statistical study revealed a significant association between the presence of a mesenchymal component and the occurrence of metaplastic cancer in women at menopause (p = 0.04). Another significant association was found between the presence of a mesenchymal component and the localization of cancer in the right breast (p = 0.03). To our knowledge, no study was interested in these associations of mesenchymal metaplasia and the different clinical and pathological parameters studied. Radiological aspects are not specific. Mammographic signs reported as suggestive are the mass hyperdensity and the absence of micro-calcifications [6] [11]. But mammography can sometimes be erroneous, and concluded at a phyllode tumor or fibroadenoma such as those reported by Yang et al. [12] , and even three of our cases.
Breast ultrasound can show solid areas and other cystics that correspond to foci of necrosis, haemorrhage and/or cystic degeneration, hence the need to evoke the diagnosis of metaplastic carcinoma in front of a breast nodule with a cystic component. In our patients, we did not observe cystic forms as described in the literature [13] .
Because of its low incidence and pathological variability, the ideal treatment paradigm for metaplastic carcinomas of the breast remains unknown [3] . The proposed therapeutic strategy is based on surgery. Conservative surgery is possible for small tumors and appropriate patients [3] [10] [14] . For larger tumors, mastectomy is indicated. For our patients, surgical treatment was proposed in more than 95% of cases, and was radical in 63.7% of cases because of the locally evolved nature of the disease.
All studies agree that the rate of axillary lymph node involvement is significantly lower in case of metaplastic carcinoma compared to other histological types of breast cancer dominated by invasive ductal carcinoma (ICC), which is another distinctive feature of this entity [4] [7] [9] [10] . Thus, the frequency of extension to axillary lymph nodes in case of metaplastic carcinoma does not exceed 31% [7] . At this point, our study is distinguished by a higher incidence of axillary lymph node involvement, since in 45.9% of the cases, ipsilateral lymphadenopathy was palpated clinically, and in 54% of lymph node metastases were histologically proven.
Indeed, Wargotz et al. [9] have shown that lymph node involvement depends on the subtype of metaplastic carcinoma, with a high attack rate for carcinosarcoma, and lower for sarcomatoid carcinoma. Moreover, in patients with carcinosarcoma, it is the carcinomatous component that most often metastasises.
In addition, lymph node metastases are the most negative prognostic factor in the evolution of this breast cancer [9] [10] [15] [16] [17] . This was confirmed by our study since among the different clinical and pathological elements studied, only histologically proven ganglionic invasion significantly influenced OS and PFS (p = 0.001 and p = 0.002 respectively).
In short, and to answer the question-whether or not to make an axillary dissection in patients with metaplastic carcinoma yet it seems little lymphophilic, and in the light of these data, it seems reasonable to propose a sentinel lymph node biopsy and a complete total lymph node dissection only in case of necessity imposed by the positivity of the sentinel. [14] .
Metaplastic cancers tend to metastasize especially through blood to the lungs and skeleton. The frequency of distant metastases varies between 3% and 13% [20] [22] [23] . In our study, we found a comparatively high rate of metastasis (19 patients, 43% had distant metastases including 4 at the time of diagnosis).
Overall survival (OS) in patients with metaplastic carcinoma would be shorter than other types of breast carcinoma [1] [4] [14] [24] . According to some studies, 5-year OS ranges from 49% to 68% [5] [20] [24] . In our series, OS was 63% at 5 years and 60% at 10 years and PFS was at 5 years and 10 years of 38% and 32%, respectively.
Limitation of the Study
The retrospective nature of our study has the advantage of being able to include more medical observations with an already established diagnosis of a rather rare pathology. However, it has the disadvantage of a certain inaccuracy linked to the collection of the data necessary for the study. We must then articulate our re-Open Journal of Obstetrics and Gynecology search around available data and sometimes cannot know all parameters we want, which limits our results.
Conclusion
Our study suggests that metaplastic breast cancer in Tunisian women has an unfavorable prognosis which can be improved through a more adapted therapeutic strategy taking into account its chemo-and hormon-resistance. These histological features and clinical outcomes encourage us to provide intensive treatment and more personalized therapies. We hope our results and those of literature will help determine the most appropriate options for better management.
